Background: People using long-term indwelling urinary catheters experience multiple recurrent catheter problems. Self-management approaches are needed to avoid catheter-related problems.
I ndwelling urethral or suprapubic catheters are used by individuals with chronic urinary retention who are unable to perform intermittent catheterization because of poor hand dexterity, no caregiver assistance, difficulty in using the bathroom, or in select cases of incontinence. Although many catheter users have spinal cord injury or multiple sclerosis, the population also includes those with other neurological disorders, diabetes, or disease/injury to the bladder region. Unfortunately, indwelling urinary catheters are seldom trouble free (Cottenden et al., 2013; . Data collected in a longitudinal study of 43 long-term catheter users indicated that recurrent problems affect the great majority. Prevalence rates during 8 months of catheter use were 70% for catheterassociated urinary tract infection (CAUTI), with a rate of 8.4/1,000 catheter days; 74% for blockage; and 33% for catheter expulsion or dislodgement . For a 2-month period prior to the beginning of this randomized clinical trial (RCT), catheter problems were reported as 31% for CAUTI, 24% blockage, and 12% dislodgment .
These complications are distressing to patients/families (Wilde & Cameron, 2003; Wilde, 2003) and contribute to increased healthcare expenses, such as additional clinic, home care, or emergency department visits or hospitalization . Interventions to address prevention of CAUTI in long-term catheter users such as the use of silver-coated or antimicrobial coatings on the catheter (Parker et al., 2009) installations to the drainage bag (Thompson et al., 1984) or special cleaning of the urinary meatus (Burke, Jacobson, Garibaldi, Conti, & Alling, 1983) have not been successful. Although research in selfmanagement of chronic conditions in diabetes (Coyle, Francis, & Chapman, 2013) , stroke (Lennon, McKenna, & Jones, 2013) , and asthma (van Gaalen et al., 2013) has grown, no self-management clinical trials have been found in catheter users (Cottenden et al., 2013; Niël-Weise, van den Broek, Peterhans, da Silva, & Silva, 2012) .
The RCT for the current report was developed inductively through six previous studies conducted primarily by the first author (MHW). These studies included research with 30 individuals who kept a urinary diary and were interviewed twice to determine what their self-care practices were (Wilde & Dougherty, 2006) . A concept analysis was next conducted of self-monitoring, delineating key attributes and how it fits within self-management literature (Wilde & Garvin, 2007) . Then a pilot study teaching self-monitoring of urine flow in long-term catheter users was conducted. The results of the pilot study indicated that optimal fluid intake and preventing dislodgment were the most useful self-management components reported by study participants. Importantly, CAUTI decreased in the 6 months during the single group pilot (Wilde & Brasch, 2008a) . Taken together, the theoretical model for the current study proposed that the intervention would affect catheter self-management indirectly through self-efficacy and directly and that higher levels of awareness, monitoring, and behaviors related to catheter care would improve outcomes (Figure 1 ; Wilde, Zhang, et al., 2013) .
The aim of the study was to determine the effect of the self-management intervention on health outcomes compared to the usual care control. It was hypothesized that the selfmanagement group would (a) have fewer episodes of UTI (and severity), blockage, and dislodgement (displacement) of the catheter; (b) have decreased unplanned catheter-related healthcare utilization, including hospitalizations, emergency department visits, and fewer nurse home/or clinic visits; and (c) report higher catheter-related quality of life.
METHODS

Design
The study was a randomized, single-blinded experimental design with repeated measures every 2 months over a 12-month period. The design called for 101 individuals to receive the self-management intervention and 101 to receive usual care (catheter-related care provided by home care nurses, clinics, or private providers).
Inclusion/Exclusion Criteria
Eligible participants were adults aged 18 and above. Inclusion criteria were as follows: (a) expect to use an indwelling urethral or suprapubic catheter for at least 1 year and will be in the study region for at least 4 months; (b) can complete study measurements alone or with the help of a caregiver; (c) speak English; and (d) have access to a telephone for data collection. Because we wanted to target only individuals who might benefit from this study and, thus, better determine effectiveness, our participants also must have had a catheter problem of CAUTI within the last year, or blockage or dislodgement within the last 6 months, or be new to a catheter within the last year. Individuals were excluded for terminal illness or cognitive impairments. Children under 18 were not included, because they might not have the capacity for self-care, which includes directing others.
Setting and Recruitment
Participants consisted of community-dwelling individuals recruited in two distinct regions by two study sites: (a) a university in a large northeastern U.S. state and (b) a home care agency that conducts research in a large metropolitan area in the same state. For the university site, participants were recruited through nurses or physicians in home care agencies, medical center clinics, hospitals, and private medical offices (e.g., urology). Screening for eligibility and interest in participation was conducted by phone by the first author (MHW) or the project coordinator after contact information was received from providers who had permission to do so from potential participants. Some catheter users contacted the researchers themselves. In the home care agency, their database was used to identify potential participants with a catheter for telephone call screenings and recruitment by trained study interviewers. Using data from the agency's U.S. Outcome and Assessment Information Set for home care, catheter users were screened and excluded if they had a poor prognosis/life expectancy, cognitive impairment, confused, severe speech impairment, behavior problems, diagnosis indicating dementia, or had been previously interviewed (in another study or declined). Data were collected from June 2009 to June 2012 in the homes of community-dwelling individuals and through telephone contacts over 12 months of participation.
Sample Size and Power Calculations
Power calculations were performed to determine a sample size for an adequately powered study to detect clinically meaningful effects across multiple outcomes. For each of the primary outcomes, a priori range of clinically meaningful effect sizes was determined based on previous research. All calculations employed a significance level of .05 and 80% power. Power analyses were performed with SAS 9.1 using Monte Carlo simulation resampling techniques for general estimating equation (GEE) analysis (Gastañaga, McLaren, & Delfino, 2006; Yuan & Hayashi, 2003) . The analysis indicated that a sample of 220 (160 completers) would provide sufficient power to detect medium effect sizes (15%-30% differences between groups) for the primary health status outcomes. However, healthcare utilization measures, such as hospitalizations and ED visits, require larger samples because of their relatively rare frequency of occurrence.
Ethics/Human Subjects
The study was approved at each site by their respective bodies for protection of human subjects. A coordinated approach assured that the same processes were used, including the same consent form with stamps and contact information from both sites. A Data Safety Monitoring Board was formed and convened annually to assess interim results and potential adverse events.
Randomization and Blinding
Randomization was conducted by the main study statistician (W.T.) who directed the processes with the study coordinators at each site-each of whom subsequently enrolled participants at their own site and allocated them to treatment or usual care after completion of the baseline home visit interview. Participants were stratified by site to balance the large number of study subjects in the large metropolitan area (75% of participants), as compared with the university site (25% of participants), which was a combination of urban, suburban, and rural areas. Block randomization with random block sizes of 4, 6, or 8 was carried out independently at the two sites to balance the two treatment groups. For each site, a sequence of random assignments was generated by the study statistician and sealed in sequentially numbered envelopes by the study coordinator. The participants were sequentially assigned the treatment after completing the consent and initial home visit interview; then, the study nurse called those allocated to the intervention and made arrangements for the first nurse contact in the home. Study investigators, data gathering teams, and statisticians were blinded to allocation status until the final analyses were completed.
The Urinary Catheter Self-Management Intervention
The intervention designed to improve self-management in people with long-term, indwelling urinary catheters was based on self-efficacy theory (Bandura, 1997) . Sources of urinary catheter self-efficacy were targeted in the nurse home visit interventionsspecifically mastery experiences, vicarious observation, verbal persuasion, and knowledge about physiological status.
Each of the two study sites followed identical intervention protocols, which consisted of three home visits and one telephone call by a trained registered nurse to deliver the intervention. Two home visits took place in the first month, and a third (booster) visit occurred at 4 months. During the first home visit, participants were taught to conduct selfmonitoring using a 3-day urinary diary to record observations and measurements of fluid intake and output, urine characteristics, and sensations of flow. This was to teach awareness of urine flow and basic self-monitoring skills and to increase their level of mastery, thus contributing to increased catheterrelated self-efficacy. During the second home visit, about a week later, self-management skills were taught first by reviewing the information from the urinary diary, calculating the intake and output averages and comparing these to an optimal volume (30 ml/kg body weight), and identifying the individual's catheter-related problems. Anything notable about intake and output, the color/character of urine, or urinary sensations was discussed, and implications for self-management were pointed out.
An educational booklet, which had been piloted and viewed as very helpful (Wilde, Zhang, et al., 2013) , was then provided and discussed, which focused on basic catheter self-management skills related to (a) maintaining optimal and consistent fluid intake and (b) preventing catheter dislodgementwhich were the key components of the intervention. In the presence of certain bacteria, which cause urea in the urine to split, sodium, magnesium, and calcium will precipitate from the urine-often at about a pH of 6.8, causing sediment and encrustation. However, researchers found that urine pH could increase to as high as 9 or 10, and the catheter might not be blocked if fluid intake is increased to dilute the concentration of minerals (Khan, Housami, Melotti, Timoney, & Stickler, 2010) . This is our foundation for the fluid intake requirements, which we set at 30 ml/kg body weight (Gray & Krissovich, 2003) .
Other modules of the booklet were reviewed briefly or in depth, depending on interest or need. These were recognizing early symptoms of CAUTI, living with the catheter, promoting optimal catheter change intervals, decreasing caffeine, decreasing leakage, emptying and cleaning the drainage bag, making adjustments for sex, and recognizing early symptoms of autonomic dysreflexia (for people with spinal cord injury/ disease). Goals, if any, were written in the educational booklet. A motivational bookmark with quotes and pictures was reviewed to help encourage participants to be attentive to urine flow.
Two weeks later, the study nurses called to answer questions and, if needed, helped the participants revise goals or plans. At 4 months, a third home visit served as a booster of the intervention to further refine or modify goals/plans as the catheter user desired. Family or caregivers were encouraged to be present, but the intervention was delivered to the catheter user.
Intervention Compliance and Fidelity Two study nurses (one at each site) who were trained together at the beginning of the project delivered all the intervention components. Multiple strategies were used to establish and sustain the fidelity and integrity of the intervention. These involved (a) standardization of the intervention and training, including use of a detailed training manual that incorporated Bandura's self-efficacy concepts (Bandura, 1997) ; (b) randomly selected fidelity assessments of 10% of the interventions-half by audiotape and half in-person home observations; (c) at least monthly conference calls; (d) training study nurses together; (e) tracking study nurse activities and responsiveness of the participants; (f) assessment of participant skills at the end of the study; and (g) inclusion of fidelity assessment in the analysis plan. The results of the audiotape and in-person fidelity assessment indicated that competence and adherence to the intervention parameters were highly scored with most means between 4 and 5 (5 was the highest possible score). Also, because there was little variability in the proportion of the intervention, participants who received the intervention contacts (i.e., 98% for home visit (HV) 1, 95% for HV2, 93% TC at 2 weeks, and 91% HV3 at 4 months), we decided it was not necessary to adjust for fidelity in the main outcomes analysis. All participants, regardless of group allocation, continued to receive usual nursing and medical care.
Usual Care
Participants randomized to the control group received usual care.
Measures
Measures were developed for this study based on previous research of the first author's team (Wilde & Brasch, 2008a; Wilde & Dougherty, 2006) . Instrumentation was modeled on the Stanford Chronic Disease Self-Management programs (http:// patienteducation.stanford.edu/). Participants in both groups were administered identical data collection instruments. At baseline, self-report was used for data collection related to the 2-month time frame prior to the study (for evaluating equivalence of the groups) and every 2 months for 12 months thereafter through telephone call interviews. To improve accuracy of recall, all participants were asked to maintain an ongoing catheter calendar over the 12 months of the study, using letter symbols for problems: CAUTI (U), blockage (B), and dislodgement (D). Treatments were identified as antibiotic (A), extra nurse HV, extra office visit (O), hospitalization (H), and emergency department visit (ED). For missed interviews, data were collected for the primary outcomes at the next scheduled interview-if the study participant had kept track of problems in their catheter calendar. This occurred only nine times.
Outcomes
Primary outcomes consisted of catheter-related complications of CAUTI, blockage, and dislodgement. CAUTI was defined as a urinary tract infection that was treated with an antibiotic prescribed by the person's healthcare provider. Blockage was defined as an occurrence in which the urine would not flow through the catheter due to an obstruction of the catheter tube. Blockage was distinguished from kinks or twists that are external to the catheter tube. Dislodgement occurred when the catheter fell out or became displaced accidentally due to traction (i.e., pulling on it). Catheter-related quality of life was also a primary outcome using our previously developed measure with a 5-point Likert scale (from 1 = strongly agree to 5 = strongly disagree); higher scores reflect better quality of life .
Excess healthcare expenditures (treatments) related to catheter problems were also primary outcomes; these included extra nurse or clinic visits, hospitalizations, rehabilitation, and emergency department visits. Additional information was asked about each episode of CAUTI regarding the perceived severity of the infection (on a scale of 1-10, with 1 = very mild and 10 = most severe imaginable) and the number of days hospitalized or in rehabilitation specifically related to the CAUTI.
Data Analysis
Standard data cleaning procedures were applied to screen for errors and potential univariate and multivariate outliers. These procedures led to the removal of blockage data (percentages/ month, counts, treatments) for one participant due to inconsistent and contradictory responses. All other data were used; several outliers for blockage were adjusted by windsorizing to 9 as the maximum number of events in a 2-month period for testing group differences.
Intention-to-treat analysis was used. Data were analyzed with SAS 9.3 (SAS Institute, Inc., Cary, NC). Generalized linear models were utilized with an identity link function for continuous outcomes (CAUTI severity and quality of life) and a logit link function for binary outcomes. Randomization achieved comparability on demographic characteristics of participants and aspects of catheter use (Tables 1 and 2) in treatment and usual care groups. The groups were similar on key outcome variables during the 2 months prior to the study, except for catheter blockage (p < .05) and days hospitalized (p < .01; Table 2 ). Thus, we fitted each of the models with and without controlling for baseline information on the outcome variable. First, data for the first 6 months were modeled; then, data from the entire 12-month period of the study were modeled.
First 6 Months We let "group" be the indicator of treatment assignment (0 = usual care; 1 = treatment) and y it be the outcome for the ith subject at month t. Three models were developed for each outcome over the first 6 months of the study: a group differences model, a model for interaction of group and time, and a model controlling for baseline and time. The group differences model is
where f is the appropriate link function, the intercept β 0 is the y-intercept in the usual care group when f is an identity function and mean log odds for the usual care group when f is the logit link, β 1 is the treatment effect, and the "*" symbol denotes multiplication. The interaction model, controlling for baseline and time, is
When the interactions in Equation 2 were not significant, we further modeled the data controlling for baseline and time with
In the models given in Equations 1 and 3, inference about β 1 provides information about the treatment effect, either as difference in outcome (CAUTI severity, quality of life) or difference in log odds of the outcome (binary outcomes) as a function of group (Equation 1) or group, baseline, and time in months (Equation 3).
Complete 12-month Outcomes We applied the same group difference model in Equation 1 to the 12-month data (i.e., t = 2, 4, 6, 8, 10, and 12). For the models controlling for baseline and time (Equations 2 and 3), an indicator variable "second" was added to allow modeling differences between the first and second 6 months of the study (scored 0 when t = 2, 4, or 6 months and 1 when t = 8, 10, and 12 months). An interaction term between "second" and "group" was added to the models described in Equations 2 and 3 to detect possible treatment effects between the first and last 6 months of the study, shown as (4) and
To deal with the dependency among the repeated measures, GEEs with a first-order autoregressive structure for the working correlation were utilized. We chose to use GEE because of the complexity and difficulty in modeling the correlations among the repeated measures-especially for discrete outcomes. As a semiparametric approach, GEE has the advantage that the inference is robust to the misspecification of the working correlation matrix-in the sense that estimates are consistent even when the working correlation departs from the true correlations among repeated measures (Diggle, Heagerty, Liang, & Zeger, 2002) . Nominal p-values of .05 for two-tailed tests were used.
RESULTS
Sample Description
Baseline characteristics of participants are displayed in Table 1 . Ages ranged from 19 to 96 years (Mdn = 61). The range in duration of catheter use was 1-470 months (39 years). Self-reported diagnoses involved spinal cord injury (40%), multiple sclerosis (23%), diabetes (12%), stroke (2%), prostate (10%), spina bifida (1%), neurogenic bladder not otherwise reported (8%), Parkinson's disease (2%), and others (3%). Indications for indwelling catheter use were immobility or difficulty moving around (58%), incontinence (57%), neurogenic bladder (54%), obstructed urine (32%), healing wounds (11%), and other reasons (11%). More than one indication could be listed. Additional detailed information about the participants at baseline is available in . Table 2 lists catheter-related health status, healthcare related to CAUTI, healthcare related to blockage, and quality of life at baseline by treatment group. Following randomization, groups appeared equivalent except that, during the 2 months prior to the study, the percentage of participants who had catheter dislodgement and the number of days hospitalized for a catheter-related CAUTI were higher in the control group.
Attrition was similar in both groups (Figure 2 ). There were more deaths in the experimental group than the control group (10 vs. 7). More participants whose catheters were removed were in the control group, mostly late in the study (3 vs. 10). Three persons withdrew from each arm of the study. Table 3 lists treatment effects for primary outcomes for models depicted in Equation 3 (short-term effects during the first 6 months of the study, controlling for baseline value and time) and Equation 5 (longer-term effects, controlling for baseline value, time, and first vs. second half of study). Complete statistical results are available from the authors (MHW).
Treatment Effects
First 6 months Without controlling for any covariates, the overall short-term effect of the intervention relative to the control condition was assessed over the first 6 months (Equation 1). During the first 6 months, patients in the experimental group were less likely to report catheter blockage (p < .05) and fewer blockage-related nurse visits (p < .05), but they reported experiencing more severe CAUTI (p < .001) and significantly more CAUTI-related emergency room visits (p < .05), in terms of the percentage reporting such events. As shown in Table 3 , we obtained similar conclusions controlling for the outcome variables at baseline (such as CAUTI) as well as time (Equation 3).
Complete 12-Month Outcomes Without controlling for any covariates, the overall long-term effect of the intervention compared to the control condition was assessed over the whole 12-month period (Equation 1, with t = 2, 4, 6, 8, 10,  12) . However, the overall difference in blockage between the two groups was not significant over this longer period. For other outcomes, the interaction was not significant and was therefore removed. Treatment effect was estimated controlling for baseline outcomes and time. The experimental group had higher hospitalization for CAUTI (p < .01) and emergency room visits (p < .001; Table 3 ). Catheter-related quality of life did not differ significantly by group (Table 3) . Table 4 provides detailed information about rates of blockage, CAUTI, dislodgement, and hospitalizations within groups over the course of the study and between groups.
Rates Comparisons
Catheter-Related Health Status
Comparison of between-and within-group rates per 1,000 catheter days from baseline provided further details about changes in the primary outcomes over the first 6 months, second 6 months, and full study of 12 months. Blockage rates were significantly lower in the experimental group during the first 6 months (p < .01) and for the full study (p = .03), but there were no differences during the second half of the study (p = .31). Blockage improved significantly within each group at each assessment time from baseline.
For CAUTI, there were significant rate differences favoring the control group during the second half of the study (p = .01), but no differences for the first half (p = .55) or the full study (p = .16). Compared with baseline rate estimates, the experimental group had significant decreases in CAUTI rates during the first half of the study (p = .02) and for the overall full study time period of 12 months (p = .05). The control group had a significant decrease in CAUTI during the second half of the study (p = .02).
For dislodgement, rates decreased steadily in both groups by 6 and 12 months, and there were no significant group differences. Dislodgement rates were lower in the experimental group at baseline, and larger decreases in dislodgement took place over time in the control group. During the second half of the study, the experimental group rate was slightly better than the control, but not significantly so (p = .06).
Hospitalization Rates Hospitalizations were significantly higher in the experimental group for most time points (Table 4) . Although the hospitalization rates favored the control group, rates decreased in both groups compared with their respective rates at baseline. Slight increases in rates were found during the second 6 months in the experimental group, compared with the first 6 months, but control group rates continued to decrease during the second 6 months. With further analysis at the individual level, we found that one person (in the experimental group) was hospitalized six times during the study, and five of these occurred in the second 6 months of the study. All others hospitalized in either group were hospitalized either once or twice during the study.
DISCUSSION
Key Findings
Four Cochrane reviews concluded that there was an astounding lack of evidence to guide practice in long-term catheter use (Cottenden et al., 2013) . Almost all intervention research in the past has focused on applications such as silver or antibiotic coatings (Johnson, Kuskowski, & Wilt, 2006) to the catheter, special cleaning of the urinary meatus (Burke et al., 1983) , or drainage bag additives (Washington, 2001) . None have proven effective in long-term catheter users. We believe this study is a unique contribution because it is the first known study of its kind using an RCT with an inductively derived, theory-based behavioral intervention (Wilde, 2002; Wilde & Brasch, 2008b; Wilde & Dougherty, 2006; Wilde & Garvin, 2007) to assess whether teaching catheter users self-management skills could decrease short-term, catheter-related problems and whether improvements could be sustained over 12 months. The GEE analyses indicated that there was a significant group difference in the first 6 months only for the blockage outcome-favoring the experimental group. Several interactions suggested that effects of the intervention were stronger for the first 6 months than the long-term effects over 12 months. Comparisons of rates for the first 6 months, second 6 months, and full study of 12 months-as well as the changes in rates from baseline-provided additional information suggesting that both groups improved over time. The line graphs (see Figure, Supplemental Digital Content 1, http://links.lww.com/NRES/ A130) also indicate a general downward trend for both groups over the 12-month study.
The decreases in rates for CAUTI and blockage are believed to be clinically meaningful in both groups. In a recent report from the Agency on Healthcare Research and Quality (2013, p. 26) , decreases in CAUTI in hospitalized persons went down in 2 months from 2.56 to 2.39/1,000 catheter days-a relative reduction of 6.3%. The rate decreased even further at 14 months to 2.14/1,000 catheter days-a 16.1% relative reduction in 14 months. These changes reflected that "progress has been made" toward national goals. CAUTI rates in community-dwelling persons can be as high as 8.4/1,000 catheter days . In our study in the experimental group, the baseline CAUTI rate of 6.93/ 1,000 catheter days decreased to 4.89 (a 29% relative reduction) and in the control group from 5.5/1,000 catheter days to 4.12 (a 25% relative reduction).
Blockage prevalence is often cited as about 50% (Getliffe, 2003) , but our previous research reflects a wide range of 74% over 8 months in 43 persons to 24% in our cross-sectional analysis-before random assignment at baseline in the current study . Importantly, there is no agreement of whether blockage is a one-time occurrence or a persistent pattern, and this might explain the wide range in blockage prevalence. Because our study tested group differences in this randomized trial, the blockage rates reported should be viewed with caution because blockage outliers were adjusted statistically to a maximum of 9 in a 2-month time period. Prior to our study, there were no known reports of dislodgement rates. Therefore, we recommend that, in future research, rates per 1,000 catheter days should be calculated for blockage and dislodgement, as well as CAUTI.
Although blockage decreased significantly in the first 6 months in the experimental group-as compared with the control group-it is not known whether this was truly of benefit since the control group also improved and started with more blockages. In addition, because this effect did not last over the full 12 months and the three nurse home visits took place in months 1 and 4, there might be a benefit in expanding the intervention dose over time.
One major issue remains: whether the self-management intervention contributed to more hospitalizations, whether the experimental group was sicker and more prone to severe CAUTIs requiring hospitalization, or whether this group simply noticed signs of CAUTI and acted on them more quickly. A priori, we had identified hospitalization as an indicator of CAUTI severity. Nevertheless, we had hypothesized that the intervention participants would contact care providers earlier and, thus, avoid some of the hospitalizations. However, if the experimental group were to have been more prone to serious CAUTIs-as severity scores suggested-then seeking early care-even if it included hospitalization-might have kept them from more serious consequences, such as long hospitalizations, sepsis, or death. There is no way to know this.
In a recent analysis addressing reasons for rehospitalization, chronic disease and vulnerability in patients' conditions seem to play a big role. Also, morbidity and mortality appeared to be inversely related, meaning sicker patients were treated more often at a hospital and extending their lives. Thus, hospitalization is not necessarily an indicator of poor quality in care (American Hospital Association, 2011) . As with the other primary outcomes, we found a pattern of both groups improving over time in relation to hospitalization. That is, rates in hospitalization (times hospitalized and days hospitalized) decreased in both groups, and there were larger decreases in the first 6 months of the study.
The experimental and control groups both appeared to have improved during the study. Simple self-monitoring through use of the catheter calendar for bimonthly data collection by study participants in both groups could have contributed to fewer catheter problems overall. Essentially, it is possible that study participants in both groups became more aware of catheter problems due to the calendar and were reminded of their catheter through the phone call interviews every 2 months. This could have contributed to changes in self-management behaviors, such as increasing fluids for early CAUTI symptoms. Teaching people with indwelling urinary catheters to keep track of key catheter problems (selfmonitoring) in a simple notation calendar could be easy and practical to implement in practice. Because blockage decreased significantly in the first 6 months of the study, in the intervention group, there could be added value in teaching about optimal and consistent fluid intake.
Research implications include replication with additional nurse contacts over time, simplifying the intervention to focus on optimal fluid intake and preventing dislodgement and using a simple catheter calendar as a self-monitoring intervention. Testing in a multisite RCT using data collection forms embedded in the home care patient records could eliminate self-reported data for outcomes. Evidence-based policies will lag until more randomized trials-or other forms of scientifically sound research-are conducted in this understudied and vulnerable population that use indwelling catheters for long-term bladder management.
Limitations
Self-reported data were used because standardized health records were not available. The catheter calendar was used to minimize self-report error. In addition, recall during the pilot study was excellent using bimonthly telephone interviews (Wilde & Brasch, 2008a) . Agreement between self-reported catheter problems (CAUTI, blockage, dislodgement) and chart data was high in another study (97%; .
Use of a medical diagnosis with antibiotic treatment for defining CAUTI could include some inaccurate diagnoses because some providers could have treated asymptomatic bacteriuria. Because bacteriuria is universal in this population after 30 days, colony counts would be useless. It was not possible to review multiple sources of data in multiple agencies to determine symptoms that might have been used for treatment decision making. Moreover, symptoms vary among individuals and over time. Thus, the decision for treating symptomatic CAUTI is complex, and it requires clinical judgment of the provider.
Attrition was similar in both groups. It was addressed regularly by the team during monthly meetings. Each of the 17 deaths that occurred during the study was evaluated. At the large home care agency site, charts were audited to determine whether there was any person whose death might have been related to the study. In one or two instances, details about comorbidities were discussed with the urologist on the team. The data safety monitoring board met annually with the lead investigators, statistician, urologist, and an outside researcher to review information about each death. The data safety monitoring board conclusion was that no deaths were related to the study and that comorbidities contributed to each event.
Conclusions
Adults with a variety of health conditions are challenged with managing urinary catheter self-care to avoid complications and enhance quality of life. In a 1-year RCT setting, participants receiving a self-monitoring, self-management intervention had less catheter blockage during the first 6 months. No other differences between treatment and control groups were noted. Participants in experimental and control groups improved over 12 months, compared with baseline. The simple-to-use catheter problems calendar and bimonthly interviews used for data collection may have served as a modest intervention in both groups.
